m m & it 



09)h*h^«* up) (12) & 1 Hlf ^ S <mww«ftn#9 

WmW-U -27589 

(43)&MB W-m 1^(1999) B 



<51)IntCL* HffJIH^ F I 

H0 4N 5/335 H0 4N 5/335 Z 

G0 6T 1/00 G0 6F 15/64 3 2 0G 



*Sf^ 8f;R3t«!>&44 OL 12 JO 



ei)ms## 


*SK 3 R0-74260 


(71)tai®A 


598038326 

y;HJ" ■ <i SZi—iS.V-T-v H 




¥^10^(1998) 3 ^23 H 




Dalsa Inc. 

%1-ymx.yi 2-7-4 2^—9 ^->^u 


(31)«ifctfct3B#*i 


60/042 327 




Ht^—l"! - a— 


(32)«fcB 


1997*f 3J321B 




H 605 


(33)«5Bfcl3B@ 


*® (US) 


(72) amm 


V— t-W > • i^x.'f • *-f ^ 


(31)«itet&±BSi§ 


6 0/0 4 9 9 7 8 




*^HX5t 2 5?3i-f ltf-9 


(32)«fcH 


1997^6flllB 






(33)«Jfe«*®@ 


#@ (US) 




>-XhU-h 415-57 


(31)«5fc*±3H^ 


0 8/9 3 5 6 3 4 


(74)«SA 




(32)«5fcH 


1997*F9E23B 






(33)«Jfc«33B@ 


*® (US) 







(54) ISBB©***] *yZftt&CCD7l"fmm 



(57) [g#JJ 

ffiill 16t«St^aiL-9-7*-t^^3yi06t^ 
tr. «8c«)ipBIU^^ 1 1 

0k*¥l^^^ • -te^OO-M 1 2 L"f T 



Rind 

I -" I.- J v 



!LE COPY 




( 2 ) ftM 1 ? 11-27589 



=f)M xiz&v&m i coffin j- Ywt tmmcomm l 

IfT'-fe^ya >b£-ktsWiliiL-t?i<>3 ylZte^X . 
StS 1 * -S^-tf-y-fe ^ ^ 3 *u W. 1 0 

1 <9«&0*Sb- >U * WSt 1 a^nu ? 1 <9 
4> fSJ^fpJ * L . KSS l <r> ^WifatfWift b TffT 

bz-s*. u4T*>hmmtfm&$ibm2cDm}iiL-* 

7* 9 ~s 3 >-Hlciffi^$tl.^ US 2 oKitt t-^-y-fe ? ^ 3 
yb. Zffit. 

mem 1 om* y - HflB^fnsx 1 <n^-yyx 9 ■ 

ix£. g!ffiL-fe^^3>. 

[f5t#J»2 ] HUfE^l Vi^UisX? ■ ±yx y Y 

misisxfiz&iirzti&mLCQmi <r>^yyx9m ! m 

wmz tifzm 1 (Dftmisisx 9 t * mm 1 la 
fc„ t?ie^i^M^^^iifrtsmicot±i*y-Kfli 

Jii:*>*^^TifeSii^B3lfit80KaiL-b^^3 y. 
5 ] msWtt&y : Jx <bi>2 

Misisx-fmrnz-ttemim 3^m^mta 1,^.9 y a 
y. 

m^me 3 mmm 1 <r>^-yyx9 • -fe^y y ha* 
&ic?>7ti¥i'y'x? ■ -trxyY-xmimfeL. 
m^2ffii^yyx9 ■ *L?*y\-tfm2<r>*.w-yy* 
X9 • -t9*yhJjftim%.L. 
ffilEJg 2 (OtW-v =Jx9 *i7*y b1jftWm&5 1 <o 

♦^pv^x* • -fe^^hs-ititwe**, s^i 

IIS^7 3 MlESi 1 ^tu-w • -fe^y y b 
n^fabW&Z%-?%lcK>*??-\s : Jx9 • 4z7*y 

mm2<r>i^yi>x9 ■ -tfjiyhfiK &2<r>*.¥-\s 
yx9 ■ t/^yh^I^U ^H2^?k :s i 2 ^> 7 x 
9 ■ ±?*yb^fai)mB&'i.<r>Ti<w-ui;x? ■ 

vhjiiitTOs. m^mitmcomiiiL^9 y^ 
y. 

*my¥x?tfm2<7>*fflijfa£WfcL. 



l>raS2eO+©*[6l* J IIIfa5iJ*l6]i: :s FST{i^V\ m% 

miwtmom&L-tf^sy. 

mmi(omLcoyy'x9mm^mi<r>u^x9m 

Huami^jfia^ mfiemi^^^^^^^^m 
1 vuy'xf&mw&imkx^^mjmx'hhz. b 

mrszm 1 0 1 frie^ 1 <^>m:^^x9mm<r>m2 
er>uy-x?mmwm2<7)mmzx o^swt^ii. 

2<Dv t Jx9^mi} i ^^x'^^msmx'hhz.b 

1 1 3 fitais 1 foiSffl^# $ b «£K#fine 
jr 2 o^3a^^# $ b mvtb izmmmizm l ^is^« 1 

cis*^i2 3 mumi(omL<n^u'jx9^2 
<7)tt>myy'x?tfm 2 <7)*ra*i6i $rii^ u 
tirEm2co4'ra^r6]3!) < B!fiasgi<o+ia*ifi]i: 3 Ffi : (c o 

-para 1 lei) Tfci.. a*«9iB«0^aiL-fe 
[|§*«1 3 3 mim2<»^y-JX9tfW.2<r>mL 

<7)uy-x?mm*:&*; m£m2e>mk<visy'x?mm 
1 nyy-xfmmfi^nmmz x o^s#tt4> 

b5S^ 2 cojgffia>\ Htna® 2 co«igt£o y yx twrnnm 
1 ^w^^s^^R-cirv^tTHaaB-eAsci b 
tftWitmh . mtm 1 2sEM^mta u?^ 3 y. 

[H*«14 3 B?ieigli3«J:V : ^2^jgja^S$*J 

1,^9 y ay. 

[|»*Jli 5 3 m\im\<nmk<r>^yy'x9<r)W,2 
<r»Pfflyy'X91J i m2<r)*fS\l3mt:W%.l>. 

m§^2CD*mjjfo* t m&s 1 ^+ra^[6]fc¥ ; ff-c^: 
<. 

m?&2co*ffiTfotfmmjifob^frv%*.K mm 
isSM(DmmL^9y3y. 

[ i£3<Jf 1 6 3 I5K^ 1 co&ffc'O* H u- ^ com 1 

n*mi'zSx9tfmi<7>wt.<7)uy'x9^m£'k^ n 

mi^B 1 coJUa^'. miam 1 <rtm.<r> V y~x 9W^% 

i<oyy'x9mmi) i i3&?bz>zb£ft&ttv&. w« 

m 1 iSStcoMHi L-fe ^ ^ 3 

[f»#Jf 1 7 3 B?ie^l^0^C^b^^^^2 

ou->-'x^ss^is2^j2iccj: fmtafttj-kfu 
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imxm 1 8 3 mm i o/§sno*£ $ t j^k* **» 
tarn 2 <ojgja<o±$ $ t t izm u 1 7 sn 

imem 1 9 3 miem i <r)mm.0>m&tfmi&& 2 <o;g 

mm 1 ojgjaojgttj&fffiiffi^ 2 ojkzi^cmiuz^ l < 
it^a 1 7 imnmmv-b? •> 3 

[»*«2 0 3 MBS 1 <0«ito«fi|SlU5>;***>II2 
151213 2 «+ra*l6j*>*Bf(ia^ 1 tO^^tfil i: WC'S: 

i»^«2 1 3 mm7.(n^vj^^i<n^m. 
imm2(ommK mm2<vmkv>i'i;x?mm<?)M 

1 eoi^'x^g^tf^Tifc £ £ k S:#St#(t*i9^ 

2 0 iB««OgEai t -fe ? i" 3 > . 

[i»*«2 2 3 Btriemii:m2oiaizi3&«^$tj^ 

ktc^v^THfiW^Lv»|S*3l2 lf5^)0£a}L-fc? 

[lt^2 3 3 flWlSjSrffiJgUg&O-f 
-fc? 3 VS-S-tf -f ;* -i^fc-fe ? > 3 > *%-t&W.M& 
^rrJU XizMi-^mSi L-t ? is 3 
£>oT. Sgffit-fe^>'3>*>'^C<0KajL-9-7"-fe^i'3 
^£3-*. mi<OMaiL-ry-fe^v-3>* { micO#^^ 

7is3>tf&2<D&-<X—i;i<C*r-f-t9i'-i >izm&z 

mi<o^<O^P^ ! X^i:mi<o* :E FL'^x^ • -fe^ 
* V h i: €r*t» i "3 £151231 1 *>lSai \Sf?±9 l s a > 

%2<r^^tr)^vifx9bW,2Ci^)yi/x9 ■ 
*>bt Sr^tf i. o lzf&2<omiH L*f-f*7 is-iy&B 
fiK-TS^x-yT-fc. fc**. !£S&l:fcJ:l^20SSif}L 

^ 3 y^mm-hx 7- >•/ y-^mim 1 fc i i^m 
2^ibL--9-y-fe^>'3 >mzu<< r*7 hmt&*wfe 

U 

WZHZXolz. mm\<n*??-\s : Jx9 ■ *z7xvy 

izmsztitim 1 com*;- Ytmz&i&thXT -j 

[|**JS24 3 mm\<r>^V : Jx9 ■ *zy*Vh 

tau vx 9<rmfct h + ra^- * tzm-sz tiz x o iz 



[is*«2 5 3 fifes 1 (oiwuvx* ■ > h 
t tusmi nib*;- KrafiiakD w r«> h«*rt(cE 

ss^s 1 ^sn^^'x^s-^-rax-r <v?*mz 

[IS*«2 6 3 huISSI 1 fO*^^^^ ■ -fe^ v v 

mbtf*mmz&j£.zti&m?m2 stm^um. 
[if*«2 7 3 fne^^^^3&^<kt2oco 

[IS*JI2 8 3 Mias l <OtK¥U^*x^ • -fe^ y h 
mt&2<7)*^i'x? • -trjiybtf^nwuis 
md$S2<?)Ais?-\s : Jx? • ■t.yxyb-frfaWm&ZKr) 
3fe&o;fr&. 

[1^*312 9 3 MiemicT)*^ UiSX? ■ IzfXyh 
mK^(6li:l£^€:^-rSlcO*¥U^x^ • -fe^ 

tJIBm 2 CTD^TU v-*^ ^ • -b > h ^T|6]*« 131 1 <0 
- *7*yh1jftb s >F'?fV$>Zm2<7)*¥ 

[i«*«3 o 3 m?.m2comk<v*ffluisx?<Dmi 

Hutes 2 (TD+isnfrfatfUren i totf PbI^iS] k ^ffr^r 
<. 

m^2<?>*mfifatfmm^fthWfiTtc^. mim 

2 3iiMff)^m. 

[f*£jS3 1 3 ttriem i <o«&co*rau£/x?<o!fi 1 

i cou ^ss*^jg«T'^v ^ftmmx-b z>z.t 
z®mtm h . it 2 3 ie«o*&. 
[fifcfcjS3 2 3 mt&\<nmkn\'Vx?mkv>w.2 
(nis~jx?mmwm2<r>mmz£ ^omm^htt. 

2<o\si?x?^mt^ffiiX'%\^&mmx'h&z. t 

sr^sf+tt s . mm. 3 1 ias><7)*«. 

[ti^«3 3 3 Miasi^iao^&^k^i^Bfr 

3 2ta®^^. 

[fs*jg3 4 3 mimi\<nmk<n*m'Vx?<nm2 
Htfies 2 o+nj^[6j*«t5tem i o+ra^rifi] t wc* 



<n\s : jx ?^me>m \<n\svx fmmwm 2 <ojf>at x 
fflE&2<nmm s . t^m2comsi.cou : Jx^m<r>w, 

mxm 3 6 ] fffiES? 1 ** cti^s 2 (nmww** s 

^KtiJV^TSI®Mfc^Lv^i»^3 5ffi®60^&. 

[f»*«3 7 ] ffriets 1 <^»*r B iu^^^2 

£7)^01^ V*9im 2<0+S*l6l$:B^ t „ 
WOM 2 fiO«f»ra*-|S]* { 1fIf 2^ 1 ncpffijfa b 
<. 

B«iem2iO*ra^rl6]A«i!?ie?iJ*l6li: WT^\ 

2 3ia^^ra. 

? frfESS 1 (T)W^>v ?&me>& 1 <n 

1 «>l'5***Mlta t e0T* set s-^fttt*. s a* 
JS2 3K38o:frS;. 

[IS*«3 9 ] wrism 1 <r>mmvvx?w&<r>w.2 
ff)u : Jx^mmi> s ^2^mmizx vtmttiibix. 

H3 8ie^^*&. 

iesg 2 cTjjuao^^ $ t mi b izm t < $rv ^twas 3 9 
lessor. 

[ts*«4 1 ] mrfess 1 (omm.owmtfffisSM 2 
msM 1 ^jaa^WMidSi 2 <7>mx?mkb mv< 

%W iS*«3 9f£iJ^^. 

[fi*«4 2 ] etfiem 1 <nym<r>*?&\'i>x?<r>w. 2 

lutElfl 2 £0+13*161*^1^ 1 0+fg^lB] WrT'S: 
V\ n$q!3 8G»a£&. 

HWWI4 3 3 «rS3B2tf!)4»iav^^3& < »20«R 

i <ou 2. £ t *w«ff «■* . »* 
84 2EEtt«>2r&. 

[»*«4 4 ] mri^ i *j ±t«B 2 ojB2i#** $ t 

[0 00 1J3MW4. 199 7^3^2 1 BifcHO*ll 
¥f&&Wgi€>0/0A2. 3 2 7#:fcJ:t/l 9 9 7*£6 
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fll lBttiSWPlJg6 0/0 4 9. 9 7 8-9IC&KS 
[0002] 

YWik b§>m?~/ 7* ^rr s*¥ c c d K& l ? 

[0003] 

[«*08*]*«tt£-r./<-rx (felT. CCDfcV* 
3 ) \±. t'xJT • ■iX-i'tt. (imaging) ^»£|ft 
'V<Offl^fctJV^-C/S<fflV>t,ffCV^. fllxtf, CCD 

tT** • -tywmmi. trT*issaaitt<3fcftNTs 

C (National Television Sta 
ndards Commi ttee) fciOSSSilS 

tfDiJBKi*ll3!nft|fc^ , Sr< fc t>4 88#<0TV7>f 

TV7>f v^Jt o 5 o o&v^s o o vr&uZ'j&mb 

L, 4 : 30««Elfc03e9t7*-Vv h£3rU 3 0H 
• U— hT7-f-/UK • 4 I'— X • 

( I LT) 2>«VK27U— (FT) *3*0-f> — 
[0004] CCD-fe vwffl<?>m&b LTJi. ZJgW 

tm&sh & v ^utticsafc^ft * . «r o i a c 

SVKiS^c-f ^— 71 — a r u— h, S>SV->{i-?-<o 

tS) OttBtE^t^fL&MlE^^^li. ^JgCCD-fe 

Al$fl&tt^lECCD-<EX^«rLUrLidrAV\«. il*L 

LJffflv^-CisO. TD I cCD<fe>~9-J:ofOr#i.*. 
[00 0 5] 

toc07W—AteM-fe>"9-l 014. EH (#«) -t^v-a 

y2tcfcttSS^1t <jKffi£) <F>7*\- • h (ph 
oto-site) • • 7 ^— ;U 

h • f-^*«sffi«ta£asii. y*b- ( p h 

oto-charge) ^Tfe^Wt^SjS^i: ( o p a q 
ue) 7tD/S«7l^f (EP*>. iat?y 3 y4) 
IcS^tt. MC^TCCDggaiL^-^h • U>-**?6 
(HCCD>-7b • l^^'X^) . }£JlS-Vm&7 * a 
W^-yyr 8fc5r^LT. *^708Stc. t'r^ • t- 
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ccD-t v*r<r>4 *- : Jfc>z lis? wcOtEAtj tfmtL 
ttiX'h&nX' (&&#£* ho-7'£>&VMi^P3fi.5: 

[0 0 061 08 tcijwt. &fti<7H v^^y&mc 

CD4 A— is- -b>"9-20 (HTfc. I LT CCD-fey 

nt=7a»4r>r y*74 ism.m.\sisx? 1 4£H&lt 

—VWtfis^VX 2£-£X/CV>S. I LT CCD-fe 

3raaa«MNe?S«'9>'fctfLTifVfirv». I LT CC 
D-feyittciiVvCfi. 3bKftifi7*Y ■ 1M Y 1 2lcfc 

4^974 sim\sVX9\ A\z.&Kh4* 
—is 7<—)\sb' • T-^Ji. TkfCCD^h • l^£/ 
X*l 6 (HCCDy7h ■ IsisX?) SrtfL. ifj7J/ 
-Fffimi 7HW< y7T 18^LT^^50S8^ 

[obo7] H9t:ijvvc\ i&cwmmMM • (T 

DI : time delay and integra 
t e ) m&T\sA - -fe>1f 3 0#. 7\s-l>mM*>:V*r 
IZ&lfZZokZj X-isl£*:?:sB>2 2Z'kt3W. Z 
CD4 * -iStt&f is a y«. H&twTfc^C C omtiiLis 
7b ■ \sis^9 2 6lzm3xt£'£Ztl. ZnUisXffrt? 
iiJ7J/-Kflljt2 7£*i-L» A./7t2 8^U*^ 
?Htt(=e£-S*l*. 4X-isfc*9is3y22\±. # 

-f£i:#l±. • UyX^>-i/'£TD I CC 

D-fey^±lC*^$-*5. ■O-y. ID*>TD I CC 

JbT) SftLTV**. CKO^tf), •fe^itaCBStUfe 

s*±. 8lkLTv*&J:3(cJt.;l£. 
S^>— »± .SlDliTDI CCD-fe >'-9-<7) lo<0t? 

as. ^^^i:-fey-9-i:«. Wrs-f^-S^-SB* 1 

C®Mrf4«fcofcrffi?lISfi.&. TD I CCD-bVt 

&J: : )lz?u- / ?Zti&. W.l<r>7* h • 1M He£L 
■<*-is®ft<QTe>7*b ■ hKftKdti*. 



*«W>J:?fc:. i$REBE • (TD I ) 
[0 0 08] 2&jt4 X-isfcTlsj («itf,.7k- 
AfSfrte:'-?'** J:lM y*74 Mfig-b^tcftltft ) 
<i. Hftfc. At-WM-iT ■ is* y 5fc 
jSttt 7-fc/V-- TW^. feS^ia^^-h • 

-fe;u- f-?w&*f7>f Tk^ccDiSjlJU^ 
*■ • i^**"stf3S3*i*. ate. -r-^^-fva*. 
l^**(3f*m:fe»t4H£fcy--M«afc4i-LT. ifcv^ 

[0009]Rft, TDI CCD-fey-9-tCfeV^ 

(BPt.. * t * :£ I 1 CCDiStiJL>'7h 
• lsisX?^mfLH1xZ>. 7-'-* ■ 74>-l±. <X(c. 
^*X^co^JSt*3JtSm73y-H«JSSr^-LT. <^UT 

[0010] T-fjSUSEifirtv 7 rtf^i^iSSr^i.T L 
&dm&lzm*Xl±. *¥CCDiifiLx7 h • \s$SX 

^o*^A-y7r*^e0v r - 
v 7 r ■ "r-?mm±&liffi&t. tzli? v r<0Sctc«fc 9 

«t^»tL&) . Z<7>\sisX?fflt\i. -?)]s1-?"/77ii¥ 

wtfcL\sisx?bLx%ibx^h mio) . 

[00 11] ?'vTtt\sis*?<Dmt\i.. HiTV-F* 
(01 0O3 7A. 3 7B. 3 7 Ct3 it^3 7D ) S: 

"5 f*S£ *i S S/jN^tcM^, LT >hS V ^aWKC CD-fe 

may- Kwaanentttt (j«v^aatt6**ij:tfffiviin 

S' B ISEif§C CDl^i^^^ (Variable Widt 
h CCD Register With Unifo 
rm Pitch and Charge Stora 
ge Capacity)] %&%%0)%&tf¥&i5 , 
6 0 8, 2 4 2-9&#!B3*ifcii. 
[0012] ■b>lh&»^^)f f -^iIKtr«t*:S'*4fc 
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tb^ *¥c cd cnmtch&ttfrL>mtifizm&-tzbtf**i 
m%£o tzxvmft l*9 y a ytus^x 9 -/ ynftJi 

-xntzMZ, ^9 vyif-tt *t£i§-£fcti. tf^-fe 

(droop) k LT»£*L* ) tM 1 
CCD liZtitfhttWbttmz 9 Ui' Ui'H* L 

[0013] *^Hg<oaWti. Srt^-fert' - f yf- 
£8tJ$L&#£. frfr&^yWz&tf&wm^-tzfc ■ 
^-T£lifcfr3-S.rkfc:£>-&. #%0J|O!3'J<7)gW<±. 

[00 14] 

[ill|i2-»^-r-&^^S3 ±E*J J:tffl!soB«tt, 
4 * - S^k-fe 7 3/ 3 y k ggffi L -fe ? 3 y k £-&tf S?S? 

<m&\y*y*9y*yWAzmiz£ixh. micottJi; 
[00 1 53 *$MBtCOwni, ^taBB^WLTMi 

u ^mmco&m.(Dim<Qse&iz a v tte^$ ft 

[00 163 

(yv-L^^y^zn-th) *yy<vwm, 



«)«>l9>;lfc. H C C D -/ r (cffiiO CI k #T'£ 
■&^SIt^-fe;H0:(i. mzM&fi&W&'WZthXijfr 
$r9«9*>cok*9*#S. 

[00 173 3^&i£J±. HT*h«S»S. »*S 

[0018] mwr-*y9^\ *7is- j*&mmti£,T 

>v?&?>*-rj*i/9yx<7>mfr%mnb. ^m^9^ 
wmi&zxhfj syf^ikttzm&stiz. td i -t 

[00 19] 0i£*nvc. tytiooii, 'f^-i'" 
ft (JMft) -fe^v-a^l 02kS?ajt-b^^a>104 

? ! 54y&m4*-iSit*7i'3y. ttzayu-A^ 

m^X-iSit-tfyBy. 4fcliTDH^-yftt? 
•te^v-aVl 04{i. m^RittU-^-k^^sy^-fr 

//cvv&. mi^mtHL^-y^yayioen. mi 
<r>4*-y'^y*?is*yb%\<r)im j £7*yY ■ 

\svx?\\2b comtzm&zixtzm i <oihk^bi^ 

s^'X^l 1 0£-&X/CUS. SgaSL-b^i'a V104tt 

*ifcfdio«»y-i«fliai i6t^"cv^4. fftsuL 

-fe^^-a^l 0 4(±^^:. mKDfc^-*?* yb ■ Vis 

1 2k^ico«-f-y-K«ijti letcomz^ 
ztvtzmwimi'ifxf i i4t^Tv^. mio) 

HiA^-KMJftl 1 6*»^OEfJ^ffi^«. SlWN'v^ 
Sli0 8{i. y-x- 7*n"7^SSfc<t^<TJtiirv-> 

[00 20] 7U-AgiI-fe>-9-t;j3v^i. •^PelUi'* 

y^^ 1 1 0*CF^^t>—;UFiOT^Ea$itfc* 
Mi^^'x^A^^rO. W^-^'fli-fe^^a^l 0 2 k* 
^F^^h - 1 2 k C0HC^$h.S - 1 t^m 

[0021 3 fremiti LVy'x? 1 1 2«0»tffi 120$: 
iKi-E2tCi3Vvt. ^StU^'X^l 14kJfi^y-H« 
it 1 1 6 k li. P" 94 y*mfc'y*->^z&tfLi$ixtz 

P- 94 y(D^MZ&!&$ ixtzN- f-v ) ar^T 
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>M12 t$MW*9 114 fc{4. 

^^ixfc^o-ydf^- y-h^fig izM 
vvc£j££*i*. \tiJjS-b-ffi&l 1614. titfjX-yy 
r 1 0 8 t^-^futai^y- FifcifcSB 12 6 

a>od cm?® 1 3 o tzm&ztuz v u- y&scss 128 

S-S-A/CUS. ai*y-HEUtgSl 2 614. ffiS2r?-r* 
/H 2 4±tcSB$ix«^V SSI *^$ixS-b-/ h • 
y-h^ffil 3 2t«fcOJgfig$^-5-fe-7b • 

hxftm'i?** 1 Hte^fitv^. its^y-K 

fttfcg? 12 6«. V RES tmteiStlK 'J -b -y h • y- h 
«S 1 3 4 OTCr^fifcSft*: U -fe ••/ b • y- h LT 
FU-V&iXS&l 2 8l:3£-£-£irOv&„ ^TcoSgajL 
•yy-tfisa^lZtSlf&Wm&LUiSXfl 12k, 

y^iui. ai^j /- nmit 1 1 6 o^t 

[0 0 22]#liU^l 14li, 1-OjJLhCOf^-fe 

s. ^muisx? 1 1 o^a^i^x^g^a^ofs 
^-gMz^mmLi'^x? ■ -trxybi 1 2^Kiii 

*z?X>b 1 1 2S:^-LT^glU> ? X^ 1 1 4-^. ife 
Z.cr>\sisX3frt>$!,?i;-YWm.l 1 6^<OfI-5ym??<7) 

^«fii^«^S^D-y?|g|»IllS5«4. «HEU<</Ufc3c 
^k$tf£rt:«>&oa*7)?o-y:7 • ^;Hr^t-T 
• iW7.<r>? 4—Y*)V— (f 
eed through) A>'t 'f^if tlilS; W 
t>Z<OX\ &m<r)18r2fr<r)?u-v9 ■ svuMztUfZ^Z 

X. ftmsi?X? 1 1 4 LU^*X* • -fe^ 

>b 1 1 2<Og*IS*i:ai^y-h*^5il 1 6b<0WHz 

m^tlhmiz^yyr 1 0 8*^j*ai$ix|.. 
[0023]*il/y^l 14c0ig{4. L U 

s/;*.? • -fe^^M 1 2<7)(ga>£.-fe-y h • y-hm® 

13 2lc«k9H5t$;h.&-teyh ■ y-hcom («H=>. *B 
TkTSItfJLU^^ • -b^VM 1 2 04114. 

U- ^'x ?gfil<Dffi?I b mn&JtzW L<%&£ 5lz, MM 

$tihzti)<m£L\.\ aj*y-Ktfe§JcS5i 2 6 

J4. »^+^^V^*Wai:-f 6 J: dfc/hSv^ii: 



S. • HfXfbl 1 2co4i{4. JiJ 

7J K&ifcSB 1 2 6 <fc 9 Uf U4*J£< . -fe -y 1- • ?- 
btfi-by b • **-MWl 3 2fcJ: *)Wfe2tl2>. #81 

1 2fc-fc*y h • y-hfcOlBIKJS-6-»*fCV»4. 
i"'.** 1 1 414, TMFSciiJLU 1 1 2<0flg5:-fc-y 

[0024] "r-f<$k<r>ftm' i JX? 114 

visxtmrnemmt. ^iz&^x^mMizvmr 

1^^^ - *?X-yb 1 1 2<0#l'i'*X:5'ggS<0®«2: 
HKWfc»U\ -«0-i:{4. ^Wfc. *3&«>h$<Sr 

[00253 Sil^y- btm 1 1 6(4. «#Wff*«l^^ 

2*^u^^i lAZitLxstty—b-mm. 

1 1 6^. MlO'^-y^r 1 0 8^lKiM$fLS^tCfflJE§ 
ixn^y v b . h 5 -y 7*3b 4 V>I4^§ xn/fc^M" 

i."5rtgl4*^-&. cioio^r-/ ht4. r^nffit^^ 

/U • 7* (first pixel droo 

P) J S»0-Ht**TOife* f »*. ZOJiottir 
•y l>OftilOJ^Hf4. 1 1 2ty-KfiliSl 1 

6^co-7<y^-v^*<+^-C' : 5rV%c:i:TftS. ^-HJ-^rv 
•yf-y^4, l'^? 1 1 2^j3ttSU^*X^Sfg<0-9- 
^XKtt&LT/h££0gffiLy-K8|jtl 1 6S:Stt6 

t=iflJi.S^. Tk^SSJfiL^^^ • -fe^^b 112 
Sr-e.yf-^i/tfgil'^*? i i 4 ZftLXiiiJjS-Yffi 

iti 1 6t^^c:t3& j aauv'.. Kmsv^tw 

4 t©m^5ix-&x-^{4m^S^$^2. . 
[0026] *3*Be^ -fe;U • Kit— CRi/7h- 

•fe^>h 1 1 2lZMT&7v-y7m*lr) ^h*/75 

ixhmi>z^^7 b ■ IsiSxf&WitZlx. ZcVZtff 

•7V^. (ground bounce) ■ y A — K^/U 
— ) 5r-€-it^)<0DC^-7-fe-y h • U^4T^7N?-fr 

^O-y^A^-TSi:. DCI/^A<Sl^ftt 
Z&tlzWiiiiZtl.bmti)<0'Jr8L<r)*:7-b?U- V)V-7tf£. 

W$e9*L)V- b)\,-?b*ch. #mi' : JX9l 1 
4^ii(t5^Sie^-fe;H4. W&V?*-^- YiV-7ffi 

^znm^mbtch^mzt^t hixh . 
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[0027] wiztt % %is-)vvimtf>t>;-viim. 
j±. %im^yt->~ ^w^7t i 08±t=aea$ii 

)V YMMttfiS&i J— Hlff^fifif 9^)Vt^%^\,zm 

? ■ ■£7*yY-ffltzftf$2ti&. 

[00283 fcJJfflt^-fe/W • h'/U— reDS'J<OHH{i> & 

i'x?'wm£&tzmBn'j?%i<7)? o -y ^m^^nz± 

[0 0 29 3 3!JWie?-fert«- rcOfcDff&^TcO 
MH£ flflW *KAJ£*B!£>£B&tf £ 6 £ fc 

It Mi.* J: die. ftm\s : JX9\ 14 fc£*T 

ti&z-th. 

[0 0 303 H3H33Wt, (fia^^^l 10{±» 1 
1 OAA&V^Ll 1 0DA-C^£ft*ttftOL'S;x?g! 

Ji. UiSxf^mi lOABT^i), ^3<Olx^^ 

teuisxtmrni lOAc-cfeio, tuoi^x^tt 
u*sx?mmi i oAD-et&t i/^^sfiio 

*^S£*t-&4o<0l^'*:?£^t-O>l>. -Tir.^ 

±§*TD I-fe^tt.. 2 04 8e , ?-fe/Mgx9 
6?r (-r-^QeU^-fe/US-J&Rt-S) 5:^. 64 
? y7(BD*>. 6 4mcO^UU^X^l 14fciti7J./- 
H^itl 16) mti.^. CKOid'SrTD I-b>^f 
TJi. #7kTSiaJtU^^ ■ -fe^^M 12J43 2 

mmLV-iSx? ■ iMXw ( tr?-t;utMa<o) Xco 
1 0%J:9^<&^v>J:dfc#JIE$ii.&Ci:#iI3:L 

■4 y&&*y?li. ^Sr? * h • tM h • 7W , 01 
£Hf. 2 5 6X2 1 2x 5 1 



2*v*Ll 2 8^<yr**ffiffl$itS. 0UUT. flMHtfB 
^fc«-^'yr*«T-^o6 5. 5 3 6tf:?-fe;MiP^> 

5 1 2f?x 5 1 29J£4 ? 'yTT'Bfrf ) J: 5 

fc. 5 1 2X5 1 2t;t* • Tl^ffcU^-yTSrfiUfl 

[0031] 71/-f 110 (03 ) <r>%mmt. lti®8 
« <*Jj:tX. jJJ*#> cO^tTHffl^ (04 ) <0JE£K£M 

[00323 U5>**H*03^*tr4V*WBSljB«O 

sua*, -e^g^A^j^R-c^rv^tfHja^^iaffls-^ 
-r £ff io«Ro(t*iau^^i io (01 > *«§w 

ft lOffiK^iau^^ 1 1 0-^gi^$ixSfc 

»l<0+IB*rtF«yi*l«ii:W«i4v^ 
[0 0333 Hltcii^T. -fe^9-l OOJi. S^coB 
«TC 4 O^MtfS 9 a ^O* zr*-r S <fc 3 (c* 

fo0Xtt*?isa>1fimfr£&limi>tl. J5K*HB (BO 

lObwm&Li'i'x? ■ ^jtyh ii2tt* 

tr. i«J:a*^irtr*W)U^Tnrh««K:tt. #StU 

1 1 4 ( x-o^xiL^nwx^nt^tnh ) 

1 flS^rV^ L- 5Mc7)MO S h y > zSXffrbtr&li&J-rt 
-y7r4HI9l0 8« ( . -eo^i^-fLt'SrV^if 

[00343 tttiLfcBiifegfcRo'f'iai's;*? 1 1 o<sd 

«-»T«E»«T4i.vTffn23B««)«HBU^* 1 1 0 
(CWC&*. m^^^^-v Ki. «D*5P^x^Kfe6» 
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[00 3 5] 05CtJWC, -fc>"9-2 0 (fflUZ 

Mlhtea*) -f^-^'-fk-fe^v-a^i o 2fcSia}L-fc? 

*>al'2 04i:Sr£v</C^I>. S^ittL-fe^a >2 0 4 
14. ^IS^S!aiL-9-y-fe^^3>2 0 6S:^-C^-6. 
S-g&fjL-^T'-fe? ^3^2 0614.. ISScO^SU'^^ 
2 1 OfcTK^MffiUW^X^ • -fc^OO-h 1 1 2t5-& 
X/t'Vi6. lait^L/cggaiL-fe^^a >k\±m%*). 
05t=^$^atliL-b^^3 V(4. tpfflU-sXfbL 

Tf-^^yx^2 1 WkcomtiiL 

-Ify-fe^^a >2 0 6 (*¥£v^**/h$Vvr— ■'■SRl^ 
y^2 1 Ok?J< ;s F^aiLUi ? X^l 1 2 fci^SrS ) 

mm 1 6 ? ram* 1 o sizm^ti 

&. 7k¥miiiLU~;x?l 1 2, fl-SSl^'-X^l 1 4tJ 

«ti^{±s*y-H«jti 1 6 {4. s*a«T-*>s^t* s si 

112; ftMUi/X? 1 1 4S.t/a}*>'-K1S 
iS 1 1 6 f4£T . imtfiT'h *) ti*r>4 X -i^t-fc 9*s* 

[0036106 IZH vvc . MScO^w^L-^X^*? 

TS. l35fcJ;^6(4mfi<)t ; r->'N*«OtfSU-v r X 

1 0AA£^L2 1 0DAS:#tf. &ti)C0'£ffil'isX? 

»4. «u4m*&$rt- s j:3fc***u*4*T* 

[0 0 37] 0614. *ra^***3*Lh««0*L«L 
#+IBl^X*<afrfl*0«L*l/+i6 (BP 

2 1 0fc*™iiLl-y;** 1 1 2k$:-t-tf»ttBL-9-r 

14kffi*y-K«Bil 1 6k#IK3*U>. 7j<¥0giiJ 
\,V~sX9\ 1 2. MW^^ 1 14t}«tLf{U^y- 
HflKftl 1 6j6»fe»«S#l&>'7 h • US^**tf>ffl*HO 
f-* *>MI«4. £• U X ?3M<tt££ftSfll*f W ^ 
x*t=*Ht6 l^**S*OifittWHHIfc:* L< &6 J: 
?(c (06) . Vi?x9\ 1 2&£tf l I4<?){i*<0® 



[0038] jMLfciPt£tR0>7 L -'«Rl'*;x? 2 1 
0«*JSWfcL ll-fc*W4II«&?1ffc'tt<0Si®£*t 

14, *tJ^+Httrfiifclij£U coitoa'fflMrffli&l 

[0 0 39] ElKetflcjrcLfci?) ( rx^-htfj <0 
+@W^"X^) &&ltttH5t3jcLfcfca (t— '*R# 

14, tKTI^^'x^ ■ ^^yY^\,z\n<r>ftm^^x9 

mmtftiis-mmzmm-r&Mzfttti'jTVb 

V^T'^-S. 6Rli.{f. 2 56X2 5 6«fBW>'a>' 
{tSgftcO 6 41MWU i?x9¥!£i<nMi l -7 wrttip^x 

[0040] £fc££. 7ur**«viii7 1 — ^tutc* 

scD^SffiSffijii^tnoe 4{i<?)i^>'*x^iisi=L 

>- 3 >^ ^— ^Mt-fe 9 Is 3 y t SSHr 9 Is 3 <rm 

9\t. mwmmmztnthu^'x^mm<r)— u$>&w± 

T— J^fUz*? h Zki> h . #8S-fe 9 is 3 VA*® 
a-fe^^a^kSEtbL-fe^^a^i: «0|BIfc:iEffiSii6 © 

9is3ymiz&mztizft. ^tm.^is^v^za^h^ 

mi^isX9ii. ^VisX? 1 1 0lfcJt{42 1 0k« 
tc, ^-?fL7U7'tt*?.VM4f i ->'^Cf %ZktF% 

egrfts. 7 ^ h • im h<?Dfiit:^]S:i&-rsTD i c 
c D-ty^^i3V^T{4. ^-IS-t^ i" 3 >&7 *h-*M 
h<0Stt?iJi:7k¥S!ajL-fe^^a ^tatcgBSS^S^. 
4MB-fe^>avt:*j*t*»lt^^^* r . ^W^^X9 
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1 1 o*^t±2 lotmz. *ti?tiyuTtt$>zmt 
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[HiB<9M*fl:fWn 

[0 1 ] *5Wlcom 1 <O^Sfe<7)^2r^-r W t*J b m 

im 2 1 m i v)$m<mm.<vwis ? t Km*- 
9 1 tax y- H«atBW h vsmrnvh t . 

»7h0T'&S. 

[04 ] ig i <omtecomm<?>*i\*'ft.<r)&— uvx ?m 

[05 ] *W!BO»2««WtO}KBtiSr*-W-f 1-0 
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